Effects of guanosine 3',5'-bisdiphosphate (ppGpp) on rate of transcription elongation in isoleucine-starved Escherichia coli.
We measured the transcription elongation rate on two mRNA genes, i.e. infB and lacZ, and on a part of the rrnB gene under conditions when wild type (rel+) Escherichia coli and relaxed (relA) mutants were exposed to isoleucine starvation. The RNA chain growth rates were calculated from the time lag between induction of transcription and the appearance of specific hybridization to probes complementary to the 3' ends of the genes, i.e. from the transcription time. The rate of mRNA chain elongation responded differently in rel+ and relA strains exposed to isoleucine starvation as it decreased (approximately 50%) in rel+ strains that accumulated high concentrations of guanosine 3',5'-bisdiphosphate (ppGpp) and increased (approximately 15%) the relA mutant whose ppGpp pool decayed during starvation. These results show that ppGpp inhibits mRNA chain elongation in vivo. However, stable RNA chain elongation appeared unaffected by ppGpp pool size and was twice as fast as mRNA chain elongation in exponentially growing cells.